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In the dynamical gauge-Higgs unification of electroweak interactions, the 4D Higgs field is identi- 
fied with the low energy mode of the extra-dimensional component of the gauge potentials. ^[21 01 In 
the Randall-Sundrum warped spacetime, in particular, the Higgs boson mass is predicted in the range 
120 GeV - 290 GeV, provided that the spacetime structure is determined at the Planck scale. Fur- 
ther, couplings of quarks and leptons to gauge bosons and their Kaluza-Klein (KK) excited states are 
determined by the masses of quarks and leptons. All quarks and leptons other than top quarks have 
very small couplings to the KK excited states of gauge bosons. The universality of weak interactions 
is slightly broken by magnitudes of 10^^, 10^^ and 10^^ for ^u-e, r-e and t-e, respectively. 

The metric of the Randall-Sundrum warped spacetime is given by 



ds^ = GMNdx^Ux^ 
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ijf.^dxf^dx" + dy^ 
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where rj^y = diag (—1, 1, 1, 1), a{y) = a{y + 2ttR), and a{y) = k\y\ for \y\ < ttR with k being the 
inverse AdS curvature radius. The phenomenology of the Higgs field and charged current interactions 
of quarks and leptons is well described by the SU{3) model, though the enlargement of the gauge 
group is necessary to correctly describe neutral current interactions. In the SU{3) model the relevant 
part of the action is 
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where G = det{GMN) and T"^ is a 5D 7-matrix. Dni/j = {On — ^ujnabI^"^,^^] — ^fl'5^Ar)V' for a 
triplet ip and e(y) = a'{y)/k. M is a kink mass parameter. The boundary conditions are given 
by A^{x, -y) = PoA^{x,y)P^^ , Af,{x,TrR + y) = P^Af,{x,TrR - y)P-\ etc. We take Pq = P^ = 
diag (—1,-1,-1-1). The residual symmetry is SU{2) x C/(l). 

The Wilson line phase (the non-Abelian Aharonov-Bohm phase) is given by 
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The 4D Higgs field corresponds to fluctuations of 0\y. The value of 9w in the vacuum is determined by 
the location of the absolute minimum of the effective potential Ves{6w)- When 6w ^ {mod vr), the 
dynamical electroweak symmetry breaking takes place and the symmetry breaks down to U{1)em- 

The Kaluza-Klein mass scale, the Higgs mass & quartic coupling constant 

The Kaluza-Klein mass scale is given by 
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The mass of the VF-boson is given by 
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for e'^ » 1. With m\Y and k = 0{Mpi) given, one finds, for generic values of O.lvr < \9w\ < O.Ovr, 
that kR= 12 ±0.1. 

The effective potential Ves{9w) is estimated to be 

VesiOw) = Y^rni^fiOw), (6) 

where f{6w) is a dimensionless periodic function of 6w with a period 27r. The explicit form of f{9w) 
depends on the matter content of the model, but its typical size is of order one in the minimal model 
or its minimal extension. 

By expanding Ves{6w) around its global minimum, the mass and self-coupling of the 4D Higgs 
field are determined. The results are summarized in Table 1. There appears an enhancement factor 
^irkR ~ 18.8 in the Randall- Sundrum spacetime. 





fiat spacetime 


Randall-Sundrum spacetime 


rriKK 


2\0w\ 

320 ~ 800 GeV 


nrriw /vrA;i?\i/2 
\sml9w\\ 2 ) 
1.5 ~ 3.5 TeV 


niH 


6 ~ 15 GeV 


V327r / smipv^ 2 
125 ~ 290 GeV 


A 


0.0008 


0.3 



Table 1: Kaluza-Klein mass scale, Higgs mass and Higgs quartic coupling constant. Numerical values 
are for kR = 12 and Bw = (0.2 ~ 0.5)7r. 

Non-universality of weak interactions 

In the dynamical gauge-Higgs unification the magnitude of the couplings of quarks and leptons 
to the VK-boson depends on flavor through the value of the kink mass M. The value of M/k is given 
by 0.865, 0.715, 0.633 and 0.436 for e, fi, r and t(top), respectively. The universality of the weak 
interactions is slightly broken. The magnitude of the deviation from the universality is summarized 
in Table 2. Improvement of experiments is awaited for the confirmation of the prediction. 



9(0) 



9w 


/i(muon) 


r(tau) 


t(top) 


0.2-11 


-1.74 X 10-9 


-4.69 X 10-^ 


-4.3 X 10-3 


0.57r 


-9.26 X 10-9 


-2.50 X 10^6 


-2.2 X 10-2 


0.87r 


-1.70 X 10-s 


-4.60 X 10-6 


-4.0 X 10-2 



Table 2: Non-universality of weak interactions. The deviation of 5(o)/'^^{^o) ^ / = /^!''")^ is 

listed where g^^-^ is the coupling constant of the fermion / to the VF-boson. {kR = 12.) 
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